Regional DNA hypermethylation and DNA methyltransferase (DNMT) 1 protein overexpression in both renal tumors and corresponding nontumorous renal tissues.
To evaluate the significance of altered DNA methylation during renal tumorigenesis, tumorous tissues (T) and corresponding nontumorous renal tissues (N) from 94 patients with renal tumors, and normal renal tissues (C) from 16 patients without renal tumors were investigated. DNA methylation status on CpG islands of the p16, human MutL homologue 1 (hMLH1), von-Hippel Lindau (VHL) and thrombospondin-1 (THBS-1) genes and the methylated in tumor (MINT) -1, -2, -12, -25 and -31 clones and DNA methyltransferase (DNMT) 1 expression were examined by bisulfite modification and immunohistochemistry, respectively. The average number of methylated CpG islands was significantly higher in N than in C, and was even higher in T. The average number of methylated CpG islands in N was significantly correlated with a higher histological grade of corresponding conventional renal cell carcinomas (RCCs). The average number of methylated CpG islands in RCCs was significantly correlated with macroscopic configuration with extranodular or multinodular growth, higher histological grade, infiltrating growth pattern and vascular involvement. The recurrence-free survival rate of patients with RCCs showing accumulation of DNA methylation was significantly lower than that of patients not showing this feature. The incidence of nuclear immunoreactivity for DNMT1 tended to be higher in proximal tubules from N than in those from C, and was significantly higher in RCCs. From the viewpoint of altered DNA methylation, N is at the precancerous stage, and N showing accumulation of DNA methylation may generate more malignant RCCs. Regional DNA hypermethylation may be associated with renal tumorigenesis from a precancerous condition to malignant progression and become a predictor of patient prognosis.